Study objective-The aim was to determine the loss of quality of life following admission to hospital with suspected myocardial infarction.
quality of life prior to admission and at each stage of convalescence, estimated using the Rosser-Kind matrix: the calculated number of quality adjusted days during a 100 d follow up period.
Setting-The study took place in a teaching hospital in Scotland.
Patients-206 patients were admitted with suspected acute myocardial infarction. Infarction was confirmed in 160 (Q wave infarcts 100, non-Q-wave infarcts 60), and unconfirmed in 46.
Main results-The quality of life scores before the suspected heart attack were similar for patients whose final diagnosis was Q wave infarction, non-Q-wave infarction, or non-infarction. Of the 160 patients with confirmed infarction, only 54 (34%) had regained their previous quality of life scores at the end of 100 days, compared with 26 of46 (57%) patients with unconfirmed infarction (p < 0-01). The mean numbers of quality adjusted days lost to patients with Q wave infarction, non-Q-wave infarction, and non-infarction were 17-0, , and 5 9 respectively (infarction v non-infarction, p < 0 0001). Measurements Thrombolytic therapy reduces mortality, so that a small minority of patients live who would otherwise have died. By reducing infarct size, thrombolytic therapy might also be expected to improve the quality of life for the majority of patients who live, and who would have lived even without therapy. The outcome measure that is most relevant to the welfare of all patients would therefore be one that combines both quantity and quality of life.
Rosser and Kind have developed a numerical scale for assessing the quality of life'0 which is highly reproducible"l 12 and has been used for the calculation of quality adjusted life-years, or
QALYs.'3 There has been much criticism of the use of QALYs by health economists as a means of determining the distribution of health care resources so as to maximise the return on expenditure.4 15 The criticisms have been mostly of an ethical nature, concerning the trade off between quantity and quality of life, and the justice of distributing resources according to value for money. The quality of life scoring system itself, however, has not been seriously challenged. 16 The scoring system is based on structured 4 h interviews with 70 subjects (20 patients, 20 nurses, 20 healthy volunteers, and 10 doctors) who were given descriptions of various combinations of disability and distress, and asked to rank them in order of severity of illness. They were also asked to say how much iller one patient was than another, as a ratio; the scoring matrix represents a consensus from these subjects, which has been normalised to give a range from 0 to 1.17 The most serious criticism of the Rosser The progress of patients in hospital was noted, the dates being recorded when patients were allowed out of bed, and when they were discharged home. Before discharge, patients were interviewed by a doctor (JR) who had no clinical responsibility for them and did not give advice on rehabilitation. The purpose of the interview was to assess the quality of life prior to admission, to request cooperation during follow up, and to give each patient a letter on which to record the dates when various activities were resumed after discharge from hospital. One month after admission patients were contacted (by JR), usually by telephone, and their progress noted. Any readmissions during the notional 100 day follow up period, for example because of reinfarction or cardiac failure, were logged in the same way as the initial admission. A final interview and examination was made three months after the suspected heart attack.
THE QUALITY OF LIFE SCALE Table I shows the Rosser-Kind scale as adapted for use in this study. The original valuation matrix consists of eight levels of disability combined with four degrees of mental distress (none, mild, moderate, or severe, A to D). Level one is no disability, while level two is slight social handicap, such as not being allowed to drive during convalescence from myocardial infarction in spite of full physical recovery. The third and fourth levels of disability mark slight or severe limitation of work capacity, either paid employment or housework, whichever is appropriate considering age and social position. The fifth level of disability is such that might be experienced when first discharged home after acute myocardial infarction-being confined to home except for escorted outings, and undertaking only the lightest of household tasks. Level six disability is being in hospital, allowed up, but spending most of the day in a chair or in bed, and moving around only under supervision. Level seven is being confined to bed, as on admission to hospital with suspected acute myocardial infarction. We have omitted the the highest degree of disability, which is unconsciousness.
In order to avoid the necessity for repeated questioning of patients with recent infarction about their degree of mental distress, the assumption is made that moderate distress will be experienced while the patient is confined to bed on first admission to hospital, and mild distress will be experienced once the patient is allowed out of bed. Mild distress at least is assumed until disability improves to level four or better.
Each combination of level of disability and degree of distress is associated with a quality of life score which ranges from 0 to 1.
As laid out, the table may be used to record the dates of each stage of convalescence as the patient progresses from admission to hospital with suspected acute myocardial infarction (quality of life 7C = 0.000), to restoration to full health with no disability or distress (quality of life 1A= 1 000). The same table is used to determine the quality of life score prior to the suspected heart attack.
The figure shows a plot of the quality of life scores of two patients during the 100 days following admission to hospital. The upper horizontal line indicates the score prior to admission, and the stepped line indicates the improvement in quality of life from admission on day 0, until the end of the follow up period. The area under the stepped line indicates the number of quality adjusted days attained during 100 days, and the shaded area gives the number of quality adjusted days lost. In these examples the scores prior to the Days suspected heart attack were the same (1 0), but the patient in whom myocardial infarction was confirmed (right) did not regain his previous quality of life score by 100 days, and sustained a greater loss of quality adjusted days than the patient in whom the diagnosis was not confirmed (left). The 100 day quality of life scores tended to be lower for patients with infarction than for those without infarction, in all patients (p < 001), and in those who lived (p = 0-07). Days infarction, 15 3 quality adjusted days were lost, compared with 5 9 for those with non-infarction (p < 0 00001). This difference is largely due to the higher mortality rate in those with infarction, but 16% of the difference is contributed by the greater loss of quality adjusted days in infarct than in non-infarct patients who were alive at 100 days (5 3 v 3 8, p < 0 001). Since the 100 day quality of life score was not significantly different in infarct and non-infarct patients who lived (p = 0 07), this highly significant difference in the loss of quality adjusted days was due to a longer time spent at a lower quality of life at an earlier stage of convalescence by patients with confirmed infarction. Within the group of patients with myocardial infarction, comparisons of those with Q wave and non-Q-wave infarction revealed no significant differences, though there was a tendency for mortality to be higher with Q wave infarction.
Discussion
Thrombolytic therapy, given during the evolution of myocardial infarction, is believed to make infarcts smaller than they would have been without intervention. opinion is hardening that the risk-benefit ratio of thrombolytic therapy is unacceptable in such cases. But a range in end points is needed to assess all the possible benefits of treating infarcts of different sizes, and it may be inappropriate to rely on mortality alone to determine the risk-benefit ratio of treating small infarcts. The spectrum of possible benefits of thrombolytic therapy is very wide, including a reduction of mortality, less cardiac failure, improved exercise capacity, and earlier return to normal activities. If acute myocardial infarction is suspected but not confirmed there may be benefits of a different sort for the patient, who spends less time in hospital and may return to work sooner; the distress of being labelled as having ischaemic heart disease is obviated, and restrictions on driving or sexual intercourse are not imposed.
Apart from measurement of mortality, the outcome of thrombolytic therapy has been assessed by measurement of coronary artery patency or left ventricular function. But these physiological measures may have little bearing on how the patient feels or behaves. Disease specific measures ofpatient activity might be used, such as the New York Heart Association functional classification,'9 the specific activity scale,20 or indices for the measurement of dyspnoea.2' However, these measures of physical function are difficult to combine in a unitary scale with death, the worst outcome of myocardial infarction, and are completely insensitive to the psychological and social consequences of the illness.
Health profiles are instruments for assessing the most important aspects of living that determine the quality of life, and include the sickness impact profile,22 the Nottingham health profile,23 and the McMaster health index questionnaire. 24 But because they utilise a large number of questions, health profiles are unsuitable for repeated application during recovery from acute myocardial infarction. Moreover, the responses are not always summed into a single score.
In this study we have applied the Rosser-Kind scale to the measurement of the quantity and quality of life after admission to hospital with suspected acute myocardial infarction. Patients with infarcts of all sizes are represented in the series: large Q wave infarcts, of which 150o were fatal; smaller, non-Q-wave infarcts, with a mortality rate of 8/oo; and non-infarcts, in whom infarction was suspected but not confirmed (mortality 2 0 ,). The modified Rosser-Kind scale uses seven levels of disability, determined objectively, and four subjective degrees of mental distress. Because the level of disability contributes much more to the quality of life score than the degree of mental distress, the retrospective assessment of the quality of life before admission should not be seriously biased. The quality of life during recovery from myocardial infarction is assessed prospectively, but while the patient is in hospital it is determined solely by the level of disability, assumed levels of distress being used.
A deficiency of the Rosser-Kind scale is that no distinction is made between death and a poor quality of life characterised by being confined to bed and suffering moderate distress, both states scoring zero. This raises serious problems if the scale is used for comparing the outcomes from different therapies that are palliative or life saving, for example, hip replacement or heart transplantation. The implicit value of life is merely the absence of suffering, and the low valuation placed on life leads to absurdities when quantity and quality of life are traded for each other.25 But in suspected acute myocardial infarction, both quantity and quality of life are altered in the same direction by therapy, so that quantity and quality can be compounded. The resultant loss of quality adjusted days is heavily weighted by those who die compared with the loss of quality of life in survivors. Thus, on average, patients who died lost 86 quality adjusted days, while those who lived lost five. This weighting goes some way to remedying the low valuation placed on life by the scale, and arises because quality of life scores cluster around 0 9 for most of the convalescent period, but the state of being dead, and its zero score, persists throughout follow up. The weighting for death would therefore be increased further if a longer follow up period were used, but the measure would then be less sensitive to differences in the quality of life of those who live.
The loss of quality adjusted days might therefore be usable as an outcome measure to assess the benefits of treatment intended to reduce the size of infarcts of all magnitudes and mortality risks. Adverse effects of treatment, if they impinge on the quality or quantity of life, are included in the total number of quality adjusted days lost. The gains and losses of therapy are therefore computed in the same currency as each other, enabling the risk-benefit ratio to be calculated for any subgroup of patients.
It might be considered that a death that occurs as a result of administering thrombolytic therapy (8) 86-60 (13-0) 20 (13) 8515 ( is not equivalent to one that occurs because therapy is withheld. If that is felt to be the case, then any quality adjusted days lost due to an adverse reaction to therapy could be increased by a factor which would take this sentiment into account. In this study, there was a gradient of lost quality adjusted days during the 100 day follow up period, their number being greatest for those with Q wave infarction, intermediate for those with non-Q-wave infarction, and least for those with non-infarction. Those who died lost the greatest number of quality adjusted days, while those who lived lost more quality adjusted days if infarction was confirmed than if it was not. Since this is a new measure in this condition there is no gold standard with which to make comparisons, but the results obtained are what would be expected of a satisfactory gauge of the quality and quantity of life.
It is noteworthy that the numbers of quality adjusted days lost to patients with Q wave and non-Q-wave infarction who survive are not significantly different. This could be because the measurement of lost quality adjusted days is not very sensitive to small differences in the quality of life, or that any physiological differences between patients with Q wave and non-Q-wave infarcts are not translated into changed quality of life. The latter is most probably the case, since the rate at which a patient convalesces is determined less by limitations of physiology than by restrictions imposed by his physician, which are based on custom and culture. It might be objected, there 
